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(54) SYSTEM AND METHOD FOR TRANSMITTING DATA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system and a 
method for transmitting data with whicli significant data 
transmission is possible between equipments mutually 
different in data formats to be handled. 
SOLUTION: The equipment A has the compressing 
function of an MPEG 2 system, and the equipment B 
has the extending function of a DV system. Besides, 
the equipment C has a format transform circuit 3. When 
the start of data transmission from the equipment A to 
the equipment B is known, the equipment C receives 
the MPEG 2 encoded data sent from the equipment A 
onto a network bus 2, transforms these data to the 
encoded data in DV format through the format 
transform circuit 3 and sends these data onto the 
network bus 2 again. The equipment B receives the 
encoded data in the DV format transmitted onto the 
network bus through an interface 2, decodes these data 
and acquires them as significant data. 
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(54) [ Title of the Invention ] 
and data transfer method 


Data transfer system 


(57) [TODStract] 
[Problem] The problem which 
exists is that, in a data 
transfer system such as an 
IEEE13 94 network, where 
there is a mixing of 
apparatus for which the 
data formats thereof able 
to be dealt with are 
different, meaningful data 
transfer cannot be 
performed between these 
apparatus . 

[Solving Means] Apparatus A 
comprises an MPEG2 system 
compression function and 
apparatus B comprises a DV 
system extension function. 
In addition, apparatus C 
comprises a format 
conversion circuit 3 . 
Apparatus C, when it is 
made Icnown of the 
initiation of data transfer 
from apparatus A to 
apparatus B, receives the 
MPEG2 encoded data sent 
from apparatus A on a 
network: bus 2 and, using 
the format conversion 
circuit 3, converts this to 
DV format encoded data and 
sends this out again on the 
network: bus 2. Apparatus B, 
by way of an interface 1, 
receives the DV format 
encoded data that has been 
transferred on to the 
networlc bus 2 and performs 
a decoding thereof to 
afford its acquisition as 
meaningful data . 



Apparatus C 


Apparatus 6 


Intcrfici 


[Claims] 

[Claim 1] Data transfer system in which a plurality of 
apparatus are connected to a network bus by way of 'a 
serial interface, 

which data transfer system is characterized in that 
it comprises a third apparatus provided with a means for, 
in the transfer of data from a first apparatus to a 
second apparatus for which the data formats thereof that 
are able to be dealt with are mutually different, 
accepting the transfer data from the abovementioned 
network bus, and converting the format of the accepted 
data to a format tnat is ar>le to be dealt with by the 
abovementioned second apparatus and sending this out to 
the abovementioned network bus. 

[Claim 2] Data transfer system according to Claim 1, 

which data transfer system is characterized in that 
it comprises a judgement means for adjudcring whether or 
not the data formats that are able to be dealt with by 
the abovementioned first apparatus and the abovementioned 
second apparatus are matching, 

and a format .conversion request means for, in the 
event that the result of the judgement made by the 
abovementioned judgement means is that the data formats 
are non-matching, issuing a conversion request to the 
abovementioned third apparatus. 

[Claim 3] Data transfer system according to Claim 1 

or Claim 2, 

which data transfer system is characterized in that 
the abovementioned third apparatus further comprises an 
identified information addition means for adding, to the 
format-converted data, identified information that is 


I) 


different to the data transmitted from the abovementioned 
first apparatus . 

[Claim 4] In a data transfer system in which a 

plurality of apparatus are connected to a network bus by 
way of a serial interface, 

a data transfer method characterized in that, when 
data is transferred from a first apparatus to a second 
apparatus for which the data formats thereof that/are 
able to be dealt with are mutually different, the 
transfer data from the abovementioned network bus is 
accepted by a third apparatus, and, the format of this 
accepted data is converted to a format that is able to be 
dealt with by the abovementioned second apparatus and is 
sent out to the abovementioned network bus . 

[Detailed Description of the Invention] 
[0001] 

" [Field of Industrial Utilization] The present 

invention relates to a data transfer system and, more 
particularly, it relates to a data transfer method and 
data transfer system, such as that of an IEEE1394 
network, in which the simultaneous transfer of the 
signals of a plurality of apparatus is possible. 

[0002] 

[Prior Art] In recent years, as a method for the 

transfer of digital data and, more particularly, as a 
method for the transfer of image data, much attention has 
been focused on serial interfaces such as an IEEE1394 
network. As the data transfer using a serial interface is 
performed serially the main causes of obstruction to 
high-speed transfer, such as variation in the delay of 
the signals or cross-stoke between data signals as is 
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seen in parallel interfaces, are few, and much is- now 
expected of interfaces of this type that are capable' of 
high-speed transfer. Notably, the IEEE1394 interface 
comprises a mode (isochronous mode) that has a 
consciousness of data transfer for which real time 
characteristics are demanded, and much is expected of 
this as an interface for use in the multi-media. 

[00 03] One example of literature pertaining to /a 

network in which a plurality of apparatus are connected 
by way of a serial interface such as this is IEEE1394- 
1995 High Performance Serial Bus, IEC1883, Nikkei 
Electronics 1994,7.4 (No. 612) ppl52-163 '"Comparison of 
three new interfaces in a search for a post-SCSI design 
concept" . 

[0004] 

[Problems to be Solved by the Invention] In networks 

such as this, where there is a mixing of apparatus for 
which the data formats thereof that can be dealt with are 
different, for example, data compression/extension 
methods (MPEG2 method, DV; Digital Video method and so 
on) , no data transfer arrangements are performed between 
these apparatus- For this reason, a problem exists in 
that, in the data transfer between apparatus for which 
the compression and extension methods are different, even 
if reception of the compression encoded data can be 
performed by the reception-side apparatus, accurate 
decoding Ls impossible and meaningful data transfer 
cannot be performed. 

[0005] The object of the present invention, which is 

designed in order to solve this problem, is to provide a 
data transfer system and data transfer method in which 


meaningful data transfer can be performed between 
apparatus for which the data formats thereof that are 
able to be dealt with are mutually different. 

[0006] [Means to Solve the Problems] In order to 

achieve the above-noted objective the present invention, 
in a data transfer system in which a plurality of 
apparatus are connected to a network bus by way of a 
serial , interface, is characterized in that it compirises a 
third apparatus provided with a means for, in the 
transfer of data from a first apparatus to a second 
apparatus for which the data formats thereof that are 
able to be dealt with are mutually different, accepting 
the transfer data from the abovementioned network bus, 
and, converting the format of the accepted data to a 
format that is able to be dealt with by the 
abovementioned second apparatus and sending it out to the 
abovementioned network bus. 

[0007] In the present invention, a third apparatus, 
comprising a function able to perform the conversion of 
data formats^ is connected to a network bus by way of a 
serial interface and, by the acceptance of transfer data 
from the network bus by this third apparatus and 
conversion of the accepted data format to a format that 
is able to be dealt with by the apparatus to which it is 
to be transferred to, and the sending out thereof to the 
network bus, meaningful data transfer is possible between 
the apparatus. 

[0008] [Embodiment Modes of the Invention] A 

description is given below, based on the diagrams, of the 
embodiment modes of the present invention. 
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[0009] Figure 1 is a diagram that shows the 

configuration of a data transfer system that constittites 
a first embodiment mode of the present invention. In the 
diagram, apparatus A, B and which respectively 
constitute AV apparatus for dealing with image and sound 
data, comprise a function for performing the compression 
and extension of image data so as to afford the efficient 
transfer of images and the like. Between these apparatus 
A, B, C, which are each connected to a network bu^' 2 by 
way of a serial interface 1 such as an IEEE1394, mutual 
data transfer is possible. 

[0010] This embodiment mode hypothesizes a case in 

which the apparatus that are present in the network have 
different image compression methods, wherein apparatus A 
has an MPEG2 method image compression function and 
apparatus B has a DV method image extension function. 
That is to say, although apparatus A, in the case of the 
network transfer of images, sends out MPEG2 format 
encoded data to a network bus 2, if apparatus B is 
adopted as the point to which the data is to be 
transferred, meaningful data transfer is impossible 
between apparatus A and B because the data able to be 
decoded by apparatus B is DV format encoded data. 
Thereupon, in this embodiment mode, for the data transfer 
from apparatus A to apparatus B to be performed in this 
way, a format conversion circuit 3, for converting the 
MPEG2 format encoded data sent by apparatus A to the DV 
format encoded data that is able to be decoded by 
apparatus B, is added to apparatus C. 

[0011] In the data transfer system configured in this 

way, when ^redetermined procedures for data transfer 
between apparatus A and apparatus B are completed and the 
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execution of data transfer from apparatus A to apparatus 
B is known, apparatus C receives the MPEG2 encoded data 
sent from apparatus A on a network bus 2 by way of an 
interface 1 and, using the format conversion circuit 3, 
converts the MPEG2 format encoded data to DV format 
encoded data and, by way of the interface 1, sends this 
out again to the network bus 2 . 

[0012] By virtue of this, the apparatus B, by v^ay of 

the interface 1, receives the DV format encoded data that 
has been transferred on to the network bus 2 and performs 
a decoding thereof to afford its acquisition as 
meaningful data. 

[0013] It will be noted that, apparatus C may perform 

the transfer with the addition of the format-converted 
encoded data to the top or tail of the original data 
transmitted from apparatus A, or it may perform the 
transfer of the format-converted encoded data only 
instead of the original data. 

[0014] In addition, although a description is given in 

this embodiment mode of the conversion from the MPEG2 
format to the DV format, the application thereof is 
possible not only in, naturally, the conversion from the 
DV foi^at to the MPEG2 format, but also in the conversion 
from any other format types . 

[0015] Furthermore, although a description has been 

given in the present embodiment mode of the format 
conversion of compression encoded data, the present 
invention can have equivalent application in the format 
conversion from compressed encoded data to, by way of 


example, standard non-compressed data such as CCIR R601, 
or in the format conversion of non-compressed data. 

[0016] Next, a description will be given of a second 

embodiment mode of the present invention. 

[0017] Figure 2 is a diagram that shows the 
configuration of a data transfer system of this 
embodiment mode. Apart from the addition of appai^atus D 
to the configuration of the system of the first 
embodiment mode shown in Figure 1, this embodiment mode 
is identical to the system of the first embodiment mode. 

[0018] In the same way as the other apparatus A, B and 

C, apparatus D is configured by, in addition to the 
provision of an interface 1 and signal processing 
circuit 4, the provision of a format information 
collection circuit 5 which collects information 
pertaining to the data formats that are able to be dealt 
with by each apparatus within the networlc, a transferable 
format, confirmation circuit 6 which, based on information 
obtained by the format information collection circuit 5, 
or, by direct enquiry by way of a networlc bus 2 to each 
apparatus, confirms whether or not the data formats able 
to be dealt with by the transmission-side and reception- 
side apparatus are the same, and a format conversion 
request circuit 7 which, in the case where the data 
formats that are able to be dealt with by the 
transmission- side apparatus and reception-side apparatus 
are different, issues a conversion request, by way of the 
networlc bus 2, to an apparatus which has a function 
(format conversion circuit 3) for converting the format 
of the transmission data to a format that is able to be 
dealt with by the reception-side apparatus. 
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[0019] A description of the operation of this 

embodiment mode will be given with reference to the flow 
chart of Figure 3 . 

[0020] First, the format information collection, 

circuit 5 of apparatus D, at an appropriate timing 
following the construction of the networlc, collects, by 
way of the networlc, information pertaining to the ^data 
formats that can be dealt with by each apparatus (step 
21) . Examples of the collection method in this case 
include a method in which direct access and read-out of 
the description pertaining by way of the network bus 2 to 
the data formats described in the ROM region of each 
apparatus is performed, a method in which a notification 
request command for the data format is issued to each 
apparatus and a response thereto is received, and 
furthermore, a method in which notification is provided 
to each apparatus within the network that apparatus D, 
which comprises the format information collection circuit 
5, has the capacity to collect format information, 
wherein each apparatus which receives this notification 
informs apparatus D of the data formats that it is able 
to deal with. 

[0021] The format information collected in this way 

is, in conjunction with specific information such as the 
ID of each apparatus (Icnown as the node ID in IEEE1394) 
and the serial number, attached and accumulated in a 
memory not shown in apparatus D. Not only may the 
information accumulated in this memory be referenced from 
each part within apparatus D, it may also be referenced 
from other apparatus by way of the network bus 2 . 


11 


[0022] Where an AV data transfer request from , 

apparatus A to apparatus B is generated, apparatus A- and 
apparatus B, employing the protocol (referred to as AV 
protocol) stipulated by, for example, IEEE1394, performs 
arrangements of, for example, the identification numbers 
of data packets to be exchanged (channel number using 
IEEE1394) and transfer bands. 

[0023] In a networlc of this type, the transf erqible 

format confirmation circuit 6 of apparatus D monitors the 
condition of the data transfer arrangements and, when it 
is Icnown that a data transfer request from apparatus A to 
apparatus B has been generated (step 22), confirmation of 
the data formats able to be dealt with by each of the 
transmission-side (apparatus A) and reception-side 

(apparatus B) apparatus is made on the basis of the 
information collected by the format information 
collection circuit 5 (step 23) . 

[0024] Here, the transferable format confirmation 

circuit 6 confirms whether or not the data formats of the 
transmission-side (apparatus A) and reception-side 
(apparatus B) apparatus are matching (step 24) and, if 
these data formats are matching, meaningful data transfer 
is performed wherein the operation of the apparatus D is 
completed and data transfer from apparatus A to apparatus 
B is initiated (step 27). In addition, in the case where 
the data formats are not matching, the transferable 
format confirmation circuit 6 designates a command to the 
format conversion request circuit 7 so that a format 
conversion request is issued to the apparatus comprising 
a format conversion circuit 3. 
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[0025] The format conversion request circuit 7 which 

receives this command makes inquiries to the format 
information collection circuit 5 regarding the apparatus 
within the network that are able to perform format 
conversion and determines the apparatus to which the 
conversion request has been made (step 25) . The format 
conversion request circuit 7 issues a format conversion 
request command to the determined apparatus (here 
apparatus C) by way of the network bus 2 (step 2 6)/. 

[0026] Examples of the details which may be considered 

for designation using the command include specific 
information pertaining to the original data such as 
identification information (channel number in IEEE1394) 
or data size and transfer rate, node ID of each apparatus 
of the transmission side and reception side, format of 
the apparatus for which the data is to be converted and 
format of the apparatus which is the source of the data 
for conversion, information as to whether or not format 
conversion has taken place before in other apparatus, and 
information appended to the converted data. 

[0027] The format conversion circuit 3 of apparatus C 
which receives the format conversion request accepts, 
from the network bus 2, the MPEG2 format data which has 
been transmitted by, for example, apparatus A, and 
converts said encoded data to a DV format encoded data 
that is able to be decoded by apparatus B, or converts 
this to standard non-compressed data. In addition, 
apparatus C appen^ds the information designated by the 
above-noted command to the format-converted data obtained 
in this way and sends it out on to the network bus 2, by 
way of the interface 1, to apparatus B. 


[0028] By virtue of this, apparatus B, by way of an 

interface 1, receives the DV format encoded data that has 
been transferred on to the network bus 2 and performs a 
decoding thereof to afford its acquisition as meaningful 
data . 

[0029] It will be noted that, although a description 

has been given in this embodiment mode of the monitoring 
of the data transfer arrangements performed between 
apparatus A and apparatus B by apparatus D, the 
embodiment mode may also be configured in such a way 
that, when the data transfer is performed by apparatus A 
or apparatus B, the information collected by the format 
information collection circuit 5 of apparatus D is 
referred to and the data format of apparatus A and B is 
confirmed and, where the formats thereof are different, 
the issue of a conversion request to the format 
conversion request circuit 7 of apparatus D is 
designated. 

[0030] In addition, a configuration which, when the 

transfer arrangements between apparatus A and apparatus B 
are being performed, provides additional notification of 
the format transfer of the data has been considered. 
Here, examples of the details of the notification that 
may be considered include the identification information 
and data size of the data which is to be transmitted or 
received, the node ID of the apparatus which perfoirms the 
format conversion, and the delay time of the data 
transfer accompanying the format conversion by the format 
conversion circuit 3. 

[0031] Furthermore, a configuration may be adopted in 

which the format conversion circuit 3, format information 
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collection circuit 5, transferable format confirmation 
circuit 6 and format conversion reqriest circuit 7 may all 
be present in the same apparatus, or in which there is a 
separate allocation thereof to each apparatus in the 
network and exchange is carried out by way of the 
network . 

[0032] Next, a description will be given of a third 

emlDOdiment mode of the present invention. 

[0033] Figure 4 is a diagram that shows the 

configuration of the data transfer system of this 
embodiment mode. This embodiment mode is different from ^ 
the first embodiment mode in that an identification 
information addition circuit 8 is added to apparatus C 
that comprises the format conversion circuit 3. The 
identification information addition circuit 8 constitutes 
a circuit that adds data-identification information that 
is different to the original data (channel number is 
IEEE1394) to the data that has been format-converted by 
the format conversion circuit 3. The interface 1, based 
on the data-identification information added to the 
transferred data, stores the data that is different to 
the original data in a channel packet and sends this out 
on to the network bus 2. By way of example, in the case 
where the apparatus A stores and transfers MPEG2 format 
encoded data on a packet of the channel number 1, 
apparatus C converts the MPEG2 format encoded data to DV 
format encoded data using the format conversion circuit 
3, after which the data is stored on a packet of the 
channel number 2 and is sent out on the network bus 2. 


[0034] The identification information to be added or 

altered may be designated from the format conversion 
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request circuit 7 of apparatus D shown in Figure 2, t)r it 
may be designated from apparatus A or B . In the case 
where it is designated from the format conversion request 
circuit 7, a method has been considered in which 
identification information, such as channel number orior 
to format conversion and identification information 
following conversion, is added to the format conversion 
request command. Furthermore, the identification 
information may be added or altered in accordance/with 
predetermined provisions such as addition or subtraction, 
and bit shift . 

[003 5] Next, a description will be given of a fourth 
embodiment mode of the present invention. 

[003 6] Figure 5 is a diagram that shows the 

configuration of the data transfer system of this 
embodiment mode. As is shown in the diagram, in this 
embodiment mode, apparatus C comprises a format 
conversion circuit 3a which converts MPEG2 format encoded 
data to standard non-compressed data, and apparatus E 
comprises a format conversion circuit 3b which converts 
standard non-compressed data to DV format encoded data. 
In addition, reference symbol 9 in apparatus C and 
apparatus E refers to a later-described 'second interface 
for producing a bypass 11 for the transfer of the 
transmitted data of apparatus C to apparatus E and, 
although it always refers to a part of the interface 1, 
it is separated from the interface 1 by a changeover 
circuit 10. Reference symbol 10 refers to a changeover 
circuit for, in accordance with need, separating the 
second interface 9 from the interface 1. 
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[0037] In a description of the operation of this 

embodiment, first, apparatus C receives the MPEG2 format 
encoded data transmitted from apparatus A from the 
network bus 2 and, using the format conversion circuit 
3a, converts this to standard non-compressed data such as 
a base-band signal . 

[0038] Here, the changeover circuit 10 of apparatus C 

and apparatus E, as second interfaces 9 from a plurality 
of connection ports not shown in the diagram of the 
interface 1, respectively separates one or more 
connection ports, and these are connected to configure a 
bypass 11 between apparatus C and apparatus E . In 
addition, apparatus C, by way of the bypass 11, transfers 
the standard non- compressed data obtained by the format 
conversion circuit 3a to apparatus E. The apparatus E 
receives the non-compressed data by way of said bypass 11 
and converts this non- compressed data, using the format 
conversion circuit 3b, to DV format encoded data, and 
sends this out to the networlc bus 2 by way of the 
interface 1. Following this, apparatus B, by way of an 
interface 1, receives the DV format encoded data that has 
been transferred on to the networlc bus 2 and performs a 
decoding thereof to afford its acquisition as meaningful 
data . 

[0039] By virtue of the fact that a configuration of 
this type has been investigated, the fear of a monopoly 
of the transfer band region of the networlc by the 
transfer of non-compressed data between apparatus C and 
apparatus E is removed. 

[0040] It will be noted that there are other examples 

of methods for the construction of the bypass by the 
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connection of the second interfaces which include a - 
method for the construction of the bypass by, in advance, 
the clear specification to the user of the connecting 
ports able to be formed into the second interfaces, and 
the judgement thereof by the user, and a method in which 
the implementation of the transfer of non-compressed data 
is made known to the user. In addition, the 
configuration may be such that, in response to the usage 
rate of the transfer bands, a changeover is made, ^as 
appropriate, between the implementation of transfer of 
the non-compressed data by way of the above-noted bypass 
or the implementation of this transfer by the use of the 
network . 

[0041] [Effect of the Invention] Based on the present 
invention, as is described above, a third apparatus 
comprising a function able to convert data formats is 
connected to the network bus by way of a serial interface 
and, by the acceptance of the transferred data from the 
network bus by the third apparatus, and, the conversion 
of the accepted. data to a format that is able to be dealt 
with by the apparatus to which the data is to be 
transferred to and the sending out thereof to the network 
bus, meaningful data transfer is possible between 
apparatus for which the data formats that are able to be 
dealt with are different. 

[Brief Description of the Diagrams] 
[Figure 1] is a block diagram that shows the 
configuration of a data transfer system that constitutes 
a first embodiment mode of the present invention; 
[Figure 2] is a block diagram that shows the 
configuration of a data transfer system that constitutes 
a second embodiment mode of the present invention; 
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[Figure 3] is a flow chart that shows the operation of 
the above-noted second embodiment mode; 
[Figure 4] is a block diagram that shows the 
configuration of a data transfer system that constitutes 
a third embodiment mode of the present invention; and 
[Figure 5] is a block diagram that shows the 
configuration of a data transfer system that constitutes 
a fourth embodiment mode of the present invention; 

[Explanation of symbols] 
A, B, C, D, E Apparatus 

1 Interface 

2 Network bus 

3 Fonnat conversion circuit 

4 Signal processing circuit 

5 Format information collection circuit 

6 Transferable format confirmation circuit 

7 Format conversion request circuit 

8 Identification information addition circuit 
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